Tight interplay between the Ca2+ affinity of the cardiac SERCA2 Ca2+ pump and the SERCA2 expression level.
A reduced activity of the sarcoplasmic reticulum Ca2+ pump SERCA2a is a hallmark of cardiac dysfunction in heart failure. In SERCA2b/b mice, the normal SERCA2a isoform is replaced by SERCA2b, displaying a higher Ca2+ affinity. This elicited decreased cardiac SERCA2 expression and cardiac hypertrophy. Here, the interplay was studied between the increased Ca2+ affinity and a reduced expression of the pump and its role in the cardiac remodeling was investigated. First, SERCA2b/b mice were crossed with SERCA2b transgenes to boost cardiac SERCA2b expression. However, the enforced expression of SERCA2b was spontaneously countered by an increased inhibition by phospholamban (PLB), reducing the pump's Ca2+ affinity. Moreover, the higher SERCA2 content did not prevent hypertrophy. Second, we studied heterozygous SERCA2b/WT mice, which also express lower SERCA2 levels compared to wild-type. Hypertrophy was not observed. In heterozygotes, SERCA2b expression was specifically suppressed, explaining the reduced SERCA2 content. The SERCA2b/WT model strikingly differs from the homozygote models because SERCA2a (not SERCA2b) is the major isoform and because the inhibition of the pump by PLB is decreased instead of being increased. Thus, a tight correlation exists between the SERCA2 levels and Ca2+ affinity (controlled by PLB). This compensatory response may be important to prevent cardiac remodeling.